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(1) REAL PARTY IN INTEREST 

The real party in interest is N.V. Innogenetics S. A., Industriepark Zwijnaarde 7 
Box 4, B-9052 Ghent, Belgium, by way of an Assignment from the applicants, 
recorded in the U.S. Patent and Trademark Office on January 11,1 995, at Reel 
7393, Frames 0489-0490. 
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(2) RELATED APPEALS AND INTERFERENCES 

The appellant, the appellant's legal representative, and the assignee are not 
aware of any related prior or pending appeals or interferences or judicial proceedings 
which will directly affect or be directly affected by or have a bearing on the Board's 
decision in this appeal. 
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(3) STATUS OF THE CLAIMS 
Claims 24-57 are pending. 

Claims 24-57 have been rejected and are the subject of this appeal. 

Originally-filed claims 1-23 were canceled, without prejudice, and new claims 
24-57 were added in a Preliminary Amendment filed June 5, 2001 . Claims 24 and 
36-57 were amended in an Amendment dated August 25, 2003. 

An Amendment after final rejection filed July 28, 2004 was entered for the 
purpose of Appeal. See , Advisory Action dated October 13, 2004. 

A copy of all the rejected claims 24-57, i.e., the claims involved in the appeal, 
is attached as a Claims Appendix, pursuant to Rule 41.37(c)(1)(viii). 
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(4) STATUS OF THE AMENDMENTS 

The Amendment filed July 28, 2004 has been entered. See , item 7 of the 
Advisory Action dated October 13, 2004. 
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(5) SUMMARY OF CLAIMED SUBJECT MATTER 

Independent claim 24 provides an isolated polynucleic acid sequence 
consisting of 8 or more contiguous nucleotides selected from an HCV subtype 3c 
genomic sequence, wherein the sequence is capable of hybridizing to HCV type 3c, 
but not another type or subtype of HCV. Independent claim 24 further provides a 
complement of the recited sequences. 

Independent claim 25 provides an isolated Hepatitis C virus polynucleic acid 
selected from the nucleotide sequence of SEQ ID NO: 147 and at least 8 contiguous 
nucleotides of a nucleotide sequence having at least one genotype-specific 
nucleotide from the region spanning positions 1 to 957 of the Core or Core/E1 region 
of HCV subtype 3c. The complement of a nucleic sequence according to the recited 
sequences of independent claim 25 are also included in the claim. 

Support for independent claim 24 may be found, for example, in original claims 
1 and 7, and the following passages of the specification: page 2, lines 29-33; page 3, 
lines 9 and 17-20; and page 4, lines 28-31. 

Support for independent claim 25 may be found, for example, in original claims 
1 and 2, and the following passages of the specification: page 14, lines 32-33; page 
1 5, lines 9-1 1 ; page 1 2, lines 23-27; page 62, lines 1 -3 and 11-12; and Figures 3 
and 4. 
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Support for the vector of dependent claims 26 and 27 may be found, for 
example, in originally-filed claim 16, and page 41 , line 9 to page 42, line 1 of the 
specification. 

Support for the methods of dependent claims 28-31 may be found, for example, in : 
originally-filed claim 8 and the following passages of the specification: the 1 st full paragraph 
of page 23, 2 nd full paragraph of page 24, 1 st full paragraph of page 25, 4 th and 5 th full 
paragraphs of page 26, paragraph spanning pages 28-29, and 1 st full paragraph of page 
29. 

Support for the products of dependent claims 32-35 may be found, for example, in 
originally-filed claim 6 and page 23, line 25 through page 24, line 4 of the specification. 

Support for the products of dependent claims 36-39 may be found, for example, in 
the originally-filed claim 7 and page 24, lines 18-26 of the specification. 

Support for the kits of dependent claims 40-49 may be found, for example, in 
the originally-filed claims 22, 6 and 7; and page 24, last paragraph and the paragraph 
spanning pages 44-45 of the specification. 

Support for the methods of dependent claims 50-57 may be found, for 
example, in originally-filed claim 8 and the specification in, for example, in the 1 st full 
paragraph of page 23, 2 nd full paragraph of page 24, 1 st full paragraph of page 25, 4 th 
and 5 th full paragraphs of page 26, paragraph spanning pages 28-29, and 1 st full 
paragraph of page 29. 
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(6) GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 
The following ground of rejection is presented for review: 

(A) Whether the invention of claims 24-57 is supported by an enabling 
disclosure, as required by 35 U.S.C. § 1 12, first paragraph. 

(B) Whether the invention of claims 24-57 is supported by an adequate written 
description, as required by 35 U.S.C. § 1 12, first paragraph. 
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(7) ARGUMENT 

(A) The invention of independent claims 24 and 25, and dependent claims 26- 
57, is supported by an enabling disclosure, as required by 35 U.S.C. § 1 12, first 
paragraph. The Section 112, first paragraph "enablement" rejection of claims 24-57, 
should be reversed. Consideration of the following in this regard is requested. 

The specification teaches on of ordinary skill in the art how to make and use 
the claimed invention. 

Basis for the rejection is stated in the final rejection to be found on page 6 of 
the Office Action dated April 25, 2003. See, page 2 of the Office Action dated April 1 , 
2004. 

Specifically, the Examiner asserts: 

"The use of long probes will not provide specific 
hybridization because of the increasing stabilization 
resulting from the sequences that the various HCV types 
and subtypes have in common as is evidence by the 
Figures of the application." See , page 6 of the Office 
Action dated April 25, 2003. 

The Examiner has not provided any technical or scientific support for the 
assertion that the claimed use of "long" probes will not provide specific hybridization, 
as claimed. 

To the contrary, the appellants have made of record U.S. Patent No. 

5,882,852 (attached as evidence (a)), of Bukh et al which was filed August 15, 1994 
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and evidences the state of the art at the time of the present invention. The Patent 
Office granted claim 2, for example, of Bukh et al, which provides a method of 
"determining the major genotype of a hepatitis C virus isolate", with the use of 
primers consisting of "at least 15 contiguous nucleotides". There is apparently no 
upper limit of the length of the primer which may be used in Bukh et al.'s claimed 
method. Bukh et al. further claim products of at least 15 contiguous nucleotides. In 
granting the claims of Bukh et al., the Patent Office apparently believed the one of 
ordinary skill in the art could make and use primers (and presumably probes) of 
unlimited length to amplify HCV genotype-specific sequences. 

Moreover, the appellants have made of record U.S. Patent No. 6,548,244 
(Maertens et al. - (attached as evidence (b))), which is based on a U.S. application 
filed in 1993, wherein the Patent Office has granted claims which involve use of 
genotype-specific HCV sequences where there is no upper or lower limit in the length 
of the recited sequence. 

Finally, the Examiner's reference, Wallace et al., "Oligonucleotide Probes for 
the Sequencing of Recombinant DNA Libraries", Methods Enzymology, 152, 432-443 
(1987) (discussed further below and attached as evidence (c)), includes a section 
titled "Length" on pages 434-435 which contradict the Examiner regarding the ability 
of one of ordinary skill in the art to make and use "long" probes for specific 
hybridization. 

Specifically, Wallace et al teach the following: 
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"Basically, the length of the oligonucleotide probe 
determines its hybridization specificity. The longer a 
sequence, the more likely it is to be unique among the 
collection of sequences and oligonucleotide is used to 
probe and the less likely it will bind nonspecificallv to other 
seguences. ... Therefore, oligonucleotide probes should 
be as long as possible ." (Emphasis added.) 

The appellants further note that according to Wallace et al, the length not only 
determines specificity but also duplex stability ("In addition to specificity, 
oligonucleotide length determines duplex stability." see , lines 1 1-12 on page 435 of 
Wallace). 

Accordingly, the appellants evidence, as well as the Examiner's citation f 

Wallace, support the conclusion that one of ordinary skill in the art would have been 

able to use "long" probes for specific hybridization. 

The Examiner has also asserted on page 6 of the Office Action dated April 25, 

2003, that one of ordinary skill in the art would not have been able to make and use 

"probes or primers as short as 8 nucleotides for specific 
hybrdization to HCV DNA sequences. Wallace et al 
(Methods Enzymol. 152: 432 (1987) teaches that probes 
shorter than 14 bases long are not suitable for specific 
hybridization to DNA." 

In fact, the passage of Wallace et al. quoted by the Examiner does not exclude 

the possibility that probes shorter than 14 bases can be found suitable for specific 

hybridization. Wallace et al specifically state the following: 

"Oligonucleotides have a tendency to bind nonspecifically 
to noncomplimentary DNA sequences. This is probably 
due to an unavoidable low degree of homology of short 
oligonucleotides to other DNA sequences and is a 
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particular problem with probes shorter than 14 bases 
long." Emphasis added, footnotes deleted. 

Wallace et al.'s statements regarding "tendencies" are not believed to be as 
absolute as indicated by the Examiner. Enablement allows for some 
experimentation. Wallace et al. further specify that the specificity of a probe should 
first be determined (lines 7-8 on page 434). 

Moreover, the appellants have provided evidence in support of the position that one 
of ordinary skill would believe that probes of less than 14 bases could be made and used 
without an undue amount of experimentation. Specifically, the appellants have submitted 
the attached two examples of successful use of probes or primers shorter than 14 
nucleotides; Majzoub et al. (1983, PNAS 258, 14061-14064; copy attached as evidence 
(d)) which successfully utilized primers of 8 bases, and Chan et al. (1979, PNAS 76, 5036- 
504; copy of abstract attached as evidence (e)) which successfully utilized probes of 10 
bases. 

The appellants respectfully submit that the claims are supported by an 
enabling disclosure and that one of ordinary skill would be able to make and use 
"long" probes as well s probes of less than 14 bases, according to the claimed 
invention. 

The Examiner has further asserted, as a further basis for the "enablement" 
rejection of dependent method claims 50-57 that the specification allegedly does not 
teach one of ordinary skill how to amplify specific DNA sequences using only one 

primer. See , page 6 of the Office Action dated April 25, 2003. 
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The Board will appreciate however that the methods of dependent claims 50-57 
require "at least one" primer and/or one or more probe which are genotype specific. It is 
not an absolute requirement to use two genotype-specific primers for specific amplification 
of a DNA sequence. One of ordinary skill in the art will appreciate, for example, that a 
genotype-specific and a universal primer ( see , last full paragraph on page 25 of the 
specification) could be used. The use of at least one genotype-specific primer and/or one 
probe is required. In addition, the Examiner appears to view amplification too narrowly, i.e., 
as PCR. Amplification will be understood by one of ordinary skill in the art however as 
possibly being obtained with a single primer. The resulting amplification will not be 
exponential but linear. In a sequencing reaction for example (wherein the target DNA 
strand is also amplified) a single primer is used. 

The claims are submitted to be supported by an enabling disclosure and 
reversal of the Section 112, first paragraph "enablement", rejection of claims 24-57 is 
requested. 

(B) The invention of independent claims 24 and 25, and dependent claims 26- 
57, is supported by an adequate written description, as required by 35 U.S.C. § 1 12, 
first paragraph. The Section 112, first paragraph "written description" rejection of 
claims 24-57, should be reversed. Consideration of the following in this regard is 
requested. 
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Basis for the rejection is stated in the final rejection to be found on page 6 of 
the Office Action dated April 25, 2003. See, page 2 of the Office Action dated April 1 , 
2004. 

Specifically, the Examiner asserts: 

"The application does not provide an adequate written 
description of the claimed invention because no probes 
with the described desired properties are described. The 
discussion in the rejection immediately above [i.e., the 
Section 112, first paragraph "enablement", rejection] is 
incorporated here." See, page 6 of the Office Action 
dated April 25, 2003. 

As noted above, the claims are literally described and supported by the 
specification. Moreover, the claimed invention is described in the originally-filed 
claims, as noted above. 

The Federal Circuit has summarized the state of the law with regard to the 

"written description" requirement of 35 U.S.C. § 1 12, first paragraph, as follows: 

A fairly uniform standard for determining compliance with 
the "written description" requirement has been maintained 
throughout: "Although [the applicant] does not have to 
describe exactly the subject matter claimed, ... the 
description must clearly allow persons of ordinary skill in 
the art to recognize that [he or she] invented what is 
claimed." In re Gosteli, 872 F.2d 1008, 1012, 10 USPQ2d 
1614, 1618 (Fed. Cir. 1989) (citations omitted). "[T]he 
test for sufficiency of support in a parent application is 
whether the disclosure of the application relied upon 
'reasonably conveys to the artisan that the inventor had 
possession at that time of the later claimed subject 
matter.'" Ralston Purina Co. v. Far-Mar-Co, Inc., 772 F.2d 
1570, 1575, 227 USPQ 177, 179 (Fed. Cir. 1985) (quoting 
In re Kaslow, 707 F.2d 1366, 1375, 217 USPQ 1089, 
1096 (Fed. Cir. 1983)). Our cases also provide that 
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compliance with the "written description" requirement of 
§112 is a question of fact, to be reviewed under the 
clearly erroneous standard. Gosteli, 872 F.2d at 1012, 10 
USPQ2d at 1618; Utter v. Hiraga, 845 F.2d 993, 998, 6 
USPQ2d 1709, 1714 (Fed. Cir. 1988). See, Vas-Cath 
Inc. v. Mahurkar (CA FC) 1 9 USPQ2d 1111,1116 

The appellants submit that the specification at least "reasonably conveys to 
the artisan that the inventor had possession at that time of the later claimed subject 
matter." 

Specifically, a description of independent claim 24 may be found, for example, 
in original claims 1 and 7, and the following passages of the specification: page 2, 
lines 29-33; page 3, lines 9 and 17-20; and page 4, lines 28-31 ; 

a description of independent claim 25 may be found, for example, in original 
claims 1 and 2, and the following passages of the specification: page 14, lines 32-33; 
page 15, lines 9-11; page 12, lines 23-27; page 62, lines 1-3 and 11-12; and Figures 
3 and 4; 

a description of the vector of dependent claims 26 and 27 may be found, for 
example, in originally-filed claim 16, and page 41 , line 9 to page 42, line 1 of the 
specification; 

a description of the methods of dependent claims 28-31 may be found, for example, 
in : originally-filed claim 8 and the following passages of the specification: the 1 st full 
paragraph of page 23, 2 nd full paragraph of page 24, 1 st full paragraph of page 25, 4 th and 
5 th full paragraphs of page 26, paragraph spanning pages 28-29, and 1 st full paragraph of 
page 29; 
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a description of the products of dependent claims 32-35 may be found, for example, 
in originally-filed claim 6 and page 23, line 25 through page 24, line 4 of the specification; 

a description of the products of dependent claims 36-39 may be found, for example, 
in the originally-filed claim 7 and page 24, lines 18-26 of the specification; 

a description of the kits of dependent claims 40-49 may be found, for example, 
in the originally-filed claims 22, 6 and 7; and page 24, last paragraph and the 
paragraph spanning pages 44-45 of the specification; and 

a description of the methods of dependent claims 50-57 may be found, for 
example, in originally-filed claim 8 and the specification in, for example, in the 1 st full 
paragraph of page 23, 2 nd full paragraph of page 24, 1 st full paragraph of page 25, 4 th 
and 5 th full paragraphs of page 26, paragraph spanning pages 28-29, and 1 st full 
paragraph of page 29. 

Moreover, the specification includes a description of probes of the invention as 
including, for example, 5-50 nucleotides. See , paragraphs 4 and 5 on page 24 of the 
specification. The specification also includes a description of primers spanning 
pages 23-24 of the specification. The appellants believe that the Patent Office has, 
in other applications of the assignees', not distinguished between primers and probes 
and rejected probes as allegedly being anticipated over art teaching primers. See, 
Serial No. 09/899,082 being examined by Examiner WHISENANT. (This point was 
made to the Examiner in the appellants Remarks in the Amendment of August 25, 
2003, which the Examiner has not refuted.) 
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The primers exemplified in the specification (i.e., SEQ ID NOs: 63-82, 124-125 
and 141-142) are within the range of nucleotides described. 

The pending claims are described throughout the originally-filed claims and 
specification in a manner that will lead one of ordinary skill to the conclusion that the 
appellants were in possession of the presently claimed invention at the time the 
application was filed. 

While not believed required to satisfy the requirements of written description, 
the appellants note that Example 10 of the specification, spanning pages 61-63, 
further describes the identification of type 3c sequences, both in the Core/E1 region 
(SEQ ID NO:147) and in the NS5B region (SEQ ID NO:149). 

Finally, for completeness, the appellants submit that the Examiner's reference 
to arguments made in support of a Section 112, first paragraph "enablement" 
rejection should not be sufficient to support a Section 1 12, first paragraph "written 
description" rejection, as the Federal Circuit is believed to have described 
"enablement" and "written description" as separate requirements. Id. The above 
comments and cited passages of the specification are believed to be sufficient to 
demonstrate that the specification adequately describes the claimed invention. 

The claims are submitted to be supported by an adequate written description 
and reversal of the Section 112, first paragraph "written description", rejection of 
claims 24-57 is requested. 
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The claims are submitted to be in condition for allowance and Reversal of 
the Final Rejection is requested. 



BJS: 

1 100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703) 816-4100 



Respectfully submitted 



NIXON & VANDERHYE P.C. 



By: 
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(8) CLAIMS APPENDIX 

24. An isolated polynucleic acid sequence consisting of 8 or more contiguous 
nucleotides selected from an HCV subtype 3c genomic sequence, wherein said 
polynucleic acid sequence is capable of hybridizing to HCV type 3c, but not another 
type or subtype of HCV; or 

the complement of said polynucleic acid, wherein said polynucleic acid 
contains at least one genotype 3c-specific nucleotide. 

25. An isolated Hepatitis C virus polynucleic acid selected from the group 
consisting of: 

(i) the nucleotide sequence of SEQ ID NO: 147, 

(ii) at least 8 contiguous nucleotides of a nucleotide sequence having at 
least one genotype-specific nucleotide from the region spanning positions 1 to 957 
of the Core or Core/E1 region of HCV subtype 3c, and, 

(iii) the complement of the nucleotide sequence of (i) or (ii). 

26. A recombinant vector comprising a vector sequence and a prokaryotic, 
eukaryotic or viral promotor sequence operably linked to a polynucleic acid sequence 
of claim 24. 
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27. A recombinant vector comprising a vector sequence and a prokaryotic, 
eukaryotic or viral promotor sequence operably linked to a polynucleic acid sequence 
of claim 25. 

28. A method of detecting or screening for one or more HCV genotypes 
present in a biological sample, comprising the following steps: 

(i) providing a sample nucleic acid, 

(ii) determining the presence of a polynucleic acid sequence according to 
claim 24, by means of a sequencing reaction, and, 

(iii) inferring from the presence of one or more of these HCV polynucleic 
acid sequences of step (ii) the genotype(s) present in said sample. 

29. A method of detecting or screening for one or more HCV genotypes 
present in a biological sample, comprising the following steps: 

(i) providing a sample nucleic acid, 

(ii) determining the presence of a polynucleic acid sequence according to 
claim 25, by means of a sequencing reaction, and, 

(iii) inferring from the presence of one or more of these HCV polynucleic 
acid sequences of step (ii) the genotype(s) present in said sample. 

30. A method of detecting or screening for one or more HCV genotypes 
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present in a biological sample, comprising the following steps: 

(i) providing a sample nucleic acid, 

(ii) specifically amplifying a polynucleic acid sequence according to claim 

24, and, 

(iii) inferring from the presence of one or more amplified HCV polynucleic 
acid sequences of step (ii) the genotype(s) present in said sample. 

31 . A method of detecting or screening for one or more HCV genotypes 
present in a biological sample, comprising the following steps: 

(i) providing a sample nucleic acid, 

(ii) specifically amplifying a polynucleic acid sequence according to claim 

25, and, 

(iii) inferring from the presence of one or more amplified HCV polynucleic 
acid sequences of step (ii) the genotype(s) present in said sample. 

32. An isolated HCV polynucleic acid according to claim 24, wherein said 
polynucleic acid is capable of acting as a primer for HCV type- or subtype-specific 
amplification, and wherein said polynucleic acid consists of up to 50 contiguous 
nucleotides selected from said HCV subtype 3c genomic region. 
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33. An isolated HCV polynucleic acid according to claim 25, wherein said 
polynucleic acid is capable of acting as a primer for HCV type- or subtype-specific 
amplification, and wherein said polynucleic acid consists of up to 50 contiguous 
nucleotides selected from said HCV subtype 3c genomic region. 

34. An isolated HCV polynucleic acid according to claim 24, wherein said 
polynucleic acid is capable of acting as a primer of a HCV subtype 3c nucleic acid 
sequence, and wherein said polynucleic acid consists of up to 50 contiguous 
nucleotides selected from said HCV subtype 3c genomic region. 

35. An isolated HCV polynucleic acid according to claim 25, wherein said 
polynucleic acid is capable of acting as a primer of a HCV subtype 3c nucleic acid 
sequence, and wherein said polynucleic acid consists of up to 50 contiguous 
nucleotides selected from said HCV subtype 3c genomic region. 

36. An isolated HCV polynucleic acid according to claim 24, wherein said 
polynucleic acid is capable of acting as a probe for specific hybridization to a HCV 
type or subtype-specific, and wherein said polynucleic acid consists of up to 50 
contiguous nucleotides selected from said HCV subtype 3c genomic region. 
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37. An isolated HCV polynucleic acid according to claim 25, wherein said 
polynucleic acid is capable of acting as a probe for specific hybridization to a HCV 
type or subtype-specific, and wherein said polynucleic acid consists of up to 50 
contiguous nucleotides selected from said HCV subtype 3c genomic region. 

38. An isolated HCV polynucleic acid according to claim 24, wherein said 
polynucleic acid is capable of acting as a probe for specific hybridization to a HCV 
subtype 3c nucleic acid sequence, and wherein said polynucleic acid consists of up 
to 50 contiguous nucleotides selected from said HCV subtype 3c genomic region. 

39. An isolated HCV polynucleic acid according to claim 25, wherein said 
polynucleic acid is capable of acting as a probe for specific hybridization to a HCV 
subtype 3c nucleic acid sequence, and wherein said polynucleic acid consists of up 
to 50 contiguous nucleotides selected from said HCV subtype 3c genomic region. 

40. A kit for determining the presence of HCV genotypes comprising a solid 
support and a polynucleic acid sequence according to claim 24. 

41 . A kit for determining the presence of HCV genotypes comprising a solid 
support and a polynucleic acid sequence according to claim 25. 
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42. A kit for determining the presence of HCV genotypes comprising a solid 
support and a primer according to claim 32. 

43. A kit for determining the presence of HCV genotypes comprising a solid 
support and a primer according to claim 33. 

44. A kit for determining the presence of HCV genotypes comprising a solid 
support and a primer according to claim 34. 

45. A kit for determining the presence of HCV genotypes comprising a solid 
support and a primer according to claim 35. 

46. A kit for determining the presence of HCV genotypes comprising a solid 
support and a probe according to claim 36. 

47. A kit for determining the presence of HCV genotypes comprising a solid 
support and a probe according to claim 37. 

48. A kit for determining the presence of HCV genotypes comprising a solid 
support and a probe according to claim 38. 
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49. A kit for determining the presence of HCV genotypes comprising a solid 
support and a probe according to claim 39. 

50. A method for determining the presence of HCV genotypes present in a 
biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) amplifying the nucleic acid with at least one primer according to claim 
32, (iii) detecting the amplified nucleic acids, 

(iv) inferring the presence of one or more genotypes of HCV present from 

the 

observed pattern of amplified fragments. 

51 . A method for determining the presence of HCV genotypes present in a 
biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) amplifying the nucleic acid with at least one primer according to claim 

33, 

(iii) detecting the amplified nucleic acids, 

(iv) inferring the presence of one or more genotypes of HCV present from 

the 

observed pattern of amplified fragments. 
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52. A method for determining the presence of HCV genotypes present in a 
biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) amplifying the nucleic acid with at least one primer according to claim 

34, 

(iii) detecting the amplified nucleic acids, 

(iv) inferring the presence of one or more genotypes of HCV present from 

the 

observed pattern of amplified fragments. 

53. A method for determining the presence of HCV genotypes present in a 
biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) amplifying the nucleic acid with at least one primer according to claim 

35, 

(iii) detecting the amplified nucleic acids, 

(iv) inferring the presence of one or more genotypes of HCV present from 

the 

observed pattern of amplified fragments. 

54. A method for determining the presence of HCV genotypes present in a 
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biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) optionally amplifying the nucleic acid with at least one primer, 

(iii) hybridizing the nucleic acids of the biological sample with one or more 
probes according to claim 36, with said probes being optionally attached to a solid 
substrate, 

(iv) optionally washing, 

(v) detecting the hybrids formed, 

(vi) inferring the presence of one or more genotypes of HCV present from the 
observed hybridization pattern. 

55. A method for determining the presence of HCV genotypes present in a 
biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) optionally amplifying the nucleic acid with at least one primer, 

(iii) hybridizing the nucleic acids of the biological sample with one or more 
probes according to claim 37, with said probes being optionally attached to a solid 
substrate, 

(iv) optionally washing, 

(v) detecting the hybrids formed, 

(vi) inferring the presence of one or more genotypes of HCV present from the 
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observed hybridization pattern. 



56. A method for determining the presence of HCV genotypes present in a 
biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) optionally amplifying the nucleic acid with at least one primer, 

(iii) hybridizing the nucleic acids of the biological sample with one or more 
probes according to claim 38, with said probes being optionally attached to a solid 
substrate, 

(iv) optionally washing, 

(v) detecting the hybrids formed, 

(vi) inferring the presence of one or more genotypes of HCV present from the 
observed hybridization pattern. 



57. A method for determining the presence of HCV genotypes present in a 
biological sample comprising the steps of: 

(i) providing a sample nucleic acid, 

(ii) optionally amplifying the nucleic acid with at least one primer, 

(iii) hybridizing the nucleic acids of the biological sample with one or more 
probes according to claim 39, with said probes being optionally attached to a solid 
substrate, 
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(iv) optionally washing, 

(v) detecting the hybrids formed, 

(vi) inferring the presence of one or more genotypes of HCV present 
from the observed hybridization pattern. 
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Vasopressin and oxytocin axe nonapeptide hormones 
that regulate water metabolism and lactation, respec- 
tively. "To study the regulation of the vasopressin and 
oxytocin genes at the mRNA level, we constructed a 
series of synthetic oligonucleotides, from 3 to 15 bases 
in length, for use in filter-biot hybridization assays 
(Northern blots) of hypothalamic mR>* A levels and for 
primed synthesis of cDNAs from which we determined 
the nucleotide sequences of the 5' regions of the vaso- 
pressin and oxytocin mRNAs. A 20- fold increase oc- 
curred in the amounts of the two mRNAs present in 
the hypothalami of rats drinking 2% saline for three 
weeks. In addition, the sequence analyses of the cDXAs 
provided the complete amino acid sequences of the 
XH 2 - terminal signal peptides of the- rat vasopressin 
and oxytocin precursors. Thus, synthetic oligonucleo- 
tides consisting of as few as eight nucleotides can be 
used to prime reverse transcription of specific cDXAs 
from hypothalamic RNA ( and pen tadecanucleo tide hy- 
bridization probes readily detect changes in levels of 
vasopressin and oxytocin nxRNAs in response to os- 
motic stress. 



Vasopressin and oxytocin are ncnapeptice hormones" syn- 
thesized in :he znagnaceuciar neurons of :he hypothalamus 
in :ne form of two large poiyprctem precursors. PrePrcV"?- 
Np" and PreProOT-N'p. each of which consists of :he ncna- 
peptice covaiently linked at its COOK :errrjunus zo a sequence- 
specific neurophysin (1-6). In the vasopressin precursor. :he 
COOH terminus of neurophysin is additicnally linked- to a 
glyccpeptide (2. 3, 5. 6). The two hormones, noncovaientiy 
attached x their specific aeurophysins. are transported within 
axons '-o the posterior pituitary, where they are released in 
response to changes in the osmolality of the extracellular 
fluid, as well as by complex neuronal influences (2. 3l The 
principle actions n oxytocin and vasopressin are tc stimulate 
lactation and renal water conservation, respectively. 

"The costs of ?u on cat; on zt :nis an:c:e *ere zeirayec in par: zy 
the payment of pas? charges. This ar"/.c:e must :nerefore he hereby 
marked "aaterr<seruint" in accordance with 13 L".5.C Sec: ion 1724 
soieiy zo mdicau ibis fact. 

1 Vasopressin. C /s - Ty r - ? he -G ! n - As a -C y s - P ?o- Arg- G I y, Oxytocia. 
Cys-Tyr-ile-Gin-Asn-Cys-Pro-Leu-Giy. 

"The abb revisions used are: Pre?rcV?-Np. preprovasopressm- 
neurachysin; ?re?roOT-Np. preprooxyxocm-neuropnysir.: v?. vaso- 
pressin; OT, oxytocin; N*p. r.europhysin. 



We wish to study the regulation of the expression of the 
vasopressin and oxytocin genes in the rat. To accomplish 
these studies, it is useful to have available specific cDNAs 
with which to evaluate the ieveis of cellular RNAs using 
hybridisation techniques. As such, we have chemically syn- 
thesized oligonucleotides that axe complementary to the oxy- 
tocin and vasopressin mRN'As. We report that utilization of 
'^P -labeled synthetic pentadecanucieotides in hybridization 
biots of hypothalamic RXa prepared from rats fed 2% saline 
in their drinking water for three weeks results in a 20-foic 
increase in both vasopressin and oxytocin mRNA ieveis. In 
addition, nucleotide sequence analysis of the Labeled cDNAs 
reverse transcribed from hypothalamic mPwNA using the pen- 
tadecanucieotides as hybridization primers provided the 
amino acid sequences of the NH:- terminal signal peptides of 
both Pre?roV?-N*p and PrePrcOT-Np in the rat. 

EXPERIMENTAL PROCEDURES 

prt>ccrztior. of Poiycdenyiated mUSA— Adutt female raw t'Long- 
Z vans i, 200-2:25 g, body weight, were given either water or 2% saline 
to drink for three weeks. The rats were sacrificed by decapitation azc 
hypothalami were immediately removed and stored in iiquid. nitrogen. 
Hypothalamic mRNA was prepared oy ;he method of Chirgwin ->t ul 

• o). Polyadenylated mRNA was isolated from totai ceil mar RNA by 
affinity 'mromatcgrnphy on oiigoi'cT; -cellulose (T-3, Collaborative 
Research* id). 

Preparar^n of Synthetic Olisodeoxryribonucieotides — Four separate 
>c tan uc;eo tides a~c a .'nixed pen cadeca nucleotide were synthesized 
by the triester mechod (101. The desired oligonucleotides were sepa- 
ratee from smaller products by reverse phase high pressure liquid 
chromatography on Cl3 resin ; Waters Associates £-(11). 

•5 * -Enc LabeiL-Lg of Synthetic Oligonucleotides Using {***~PJAT? — 
Twenty pmol ot oligonucleotide were labeled a* :he 5' end using a 
10% oioiar excess of [7-' r ?]AT? i Amersham, 5000- 7C00 Ci/mmoi) 

* — x a :;nai specific activity of 4-^ x 10* cpm/pmoi. and 3tored 
frozen at -20 *C at a f.naJ concentration of 0.5 praol.iiL 

Reverse Transcr^rjon of cCNA from Hypothalamic mAyA Using 
Laoeied OUgcnucieotzde —For analytical purposes. 1 ,-tg of ailNA. 2 
pmoi oi a ? -end -labeled Oligonucleotide, 100 mM KCl 0.1 aiM 2DTA, 
100 Tris-HCt i?H 3.3) in a nnai volume of 10 were heated -jo 
90 'C for 2 mui ar.c placed at 4 *C for 2 h. The reaction was adjusted 
to 10 xm Mg*3»- !p 10 xm dithiothre:toi. 500 *acrj of the four 
aecxynbcnuc:eot;des. 100 itg/rai of bovine serjn: libumin, 750 units/ 
mi of reverse -.ransenptase <I*ife Sciencss) in a fmai voiume of 20 ^i. 
The reaction was carried out successively at 4 *C for 5 tnin. 22 "Z for 
10 mm, and 41 'C :cr 4c miri. followed by extraction with phenoi/ 
chioroform. precipitation in ethanoi. digestion in aikaii. and denatur- 
anon as described by Noyes ^i (13-. For preparative purposes, 
reactions were scaled up by a factor of 10. 

Potyacrytamide Cei Z'jec:mpnon>sis 2nd Sucieotide Secuence Anal- 
ysis of tB&As— The cONAs of reverse rranscri? tier, reactions were 
seoarated by electrophoresis on siac geis (0.04 x 4G x 15 zzn) con- 
taining 10 mM Tris. '.0 mM oorate. 0.2 mM 5DTA -pH IS*. 7 m urea, 
and 5% poiyacrylamide i'l4l. Autoradiography was earned out a: 
-70 'C using an enhancing screen < Lightning P'.us. Kodaici. Relevant 
cCNAs were eiuted from the gel fl5i and sequenced ; 16». 

RyA Hyondicaaan Worznem Blot A.naysis} — Northern biot anal- 
yses were performed -using the procedure of The mas -171. 3ne::y, 
RNa was ier.atured in L M g»yoxai anc 50% \fe^50. etetrtropnoresed 
througn a 1.5 % agarose gei. transferred to nitrocellulose ji 20 x 5SC 
(I x iiC is 0.15 M N'aCi. 0.015 M sodium titrate, pH 7.4) and '^aksd 
(171. The futsrs were prenybndized for i h at 35 'C :n 4 x iSC. 0.1 ,J 5 
sodium aocetr-i sulfate. 10 ag/mi of heat -denatured saimon sperm 
DNA 1 < Der.hardt's solution \Q.2% po!/"vir.yipyrroiidone \M. ~ 
40.000K O.:^ Jicoil ; M. « 400.000). 0.2% bovine serum ubumini. 10 
mM HTTA. after which zhe 5'-end-.aceied pentadecamer. 1 x 10* 
cpm/mi. was added, h'yondization was for iB h at 35 *C. foilowed zy 
four 5-min washes using 5 x SSC. 0.1 % sodium dodecyi sulfate at 
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4 'C. The filters *er«: air dried and autocadioirrapny was performed 
tor l\ to 48 n jl -70 "C '«in«r m enhancing screen. In the same ^els. 
imiabeien ribohumai R.VAs -.vers used as size markers. The amount 
or racioactivsry in an RNA hand was seraiquamiiaxiveiy assessed by 
densuoroecrte scaiin:?.^ of the auto radiogram l Quick-Scan. Helena 
La bora tones j. Vv'ich this method, the density of tae hyorrd ima^e is 
linear with the amouni of RN'A analyzed within the range of exposure 
studies t IS). 

RSSLXTS 

A A 

rour octadeoxyribcnucieoeides. ''GGGCAGTT 1 *. comple- 
mentary to oxytocin and vasopressin fAsn-Cys-?roji were 
synthesized. This tripeptide is invariant amcn^ the endre 
vasopressin -related family of peptides (I), and the cccon 
degeneracy for this tripeptide Is iower than that of any other 
region of the nonapepcides. These four octaniiciecdces. la- 
beled with were used *.o reverse transcribe cDNA after 
bybrtdizadon to poiyadenylated RN'A isolated from hypoth- 
alami of water -fed rats (control rats) and from rats gives 2% 
saline 10 drink for three weeks (sail -led rats). Wlrj three cf 



Although the amounts ol' radioactivity in the cDNAs were 
low (about 2000 cpmi, they were sufficient to establish un- 
ambiguously that one of the cDNAs icDNA-U 
(" GGGCA G TTCTGGAA G T A G CA' : ' was cornoiementary to 

VP-Np mRN'A r...Sg C UAC 5& & fee 

Pro 

CC...), and a faster migrating cDN'A (cDNA-.>) 
f ''GGGCaGTTCTGGATGTAGCA") was complementarV to 

OT-Np mRNA ... VGC JlAC ft C SJfc J 
f F:^. 11. The two sequences, differ oaiy in che substitution of 
an A for a U in the first position of the codecs for phenylal- 
anine, isoieuc me. None of the remaining zOS.\& specific to 
tne mRNA isolated from sait-fed rats yielded nucleotide se- 
quences corresponding :o vasopressin or oxytocin. 
This sequence information was used In the synthesis of 3 

A 



the four labeled octanucieotides. no differences were found in 
the eiectrepboretic pat:erns of the cDNAs reverse transcribed 
from mRNA prepared from the h;/pothaiarai of control com- 
pared to .^alt-feu rati 'data not shown). However, one eeta- 
.nucteocide r GGGCAGTT"'; reverse transcribed several 
cDNAs from che mRN'A of salt -fed rats that were not icund 
in the comparable reverse transcription reaction of mRNA 
from control rats iFis. U. 

Partial nucleotide socuer. ces were determined from several 
cDNAs specific Co the mRNA isolated from salt- fed rats. 




-cONA-1 
-cQNA-3 



r'.C. ;, Autoradio<ram of *el eJectrop ho res is is of cDNAs 
primed with che octanucieutiue. "GGGCAGTT 1 '. usini; hypo- 
thalamic mRNA Isolated from rats given water 'cote) or 2*^ 
saline :jaif » to drinlc for three weeks, .-.rmws indicate '_■*?> of the 
m'isi prominent uCN.As cCNA-! .mri cONA-J! specrkaiiy pruned 
'A'ith mRNA i sot a Led from raw. 



mixed pe p. tadeca nucleotide ("'OTTCTGCaTGTAGCA : 'l 
complementary to both V'P-Np and OT-Np mRNA. The two 
pentadecamers in the mixture were separated one from tne 
other by hiith pressure iicuic chrorr.atojrrapby: va^opressin- 
: a , 5 ' G TTCTG G AACT AGC A 3 ' . z o m pieme n tar/ to* V? - N z 
mRNA and nx>Tac:a-i-5. .VGTTCTGGaTGTAGCA3% cora- 
piemeniary to OT-Np mRNA. 

Hypothalamic r.RN'As prepared from control and salt- fed 
rats were analyzed by agarose -rei eiecirop ho rests, ciiter'blct:- 
tinsc- ^d hybr.di7.adon with the mixed pentadecamers 
(Nor- hern blot;. These anaiyses reveaied vsq. hyfindfzabie 
RNA.s, of appr:ximateiy 7oQ and 6"S0 bases, detected":n ihe 
mRNA from the salt- fed rats 'Fig, :2a. -cr.e "2 ff \Aitlibugr: 
ir.di viduai q^ntitatton of ?ach railNA *-as cr*c:udedb.y. their 
similar sizes, taken together, the hybrid imaae of these 
mRNA.s was -0 times less intense in the mRN A from control 
rats (Fi*4. II, a and o!. This same blot was washed free of 
radioactivity and re hybridized consecutively to ocytocin.- 15 
and vasopressin- 15. Rehybrtdization showed that uie larger 
mRNA of 750 bases represented VF-Na mP.N.A. whereas the 
mRNA. of680 bases corresponded to OT-Np mRNA (Fig. *lz. 
icnes 3 and -4 : . 

The mixed pentacecamer was next used to prime the reverse 
transcription of poiyacenylated h\-p*j thalamic RNA isolated 
:rcm sait- fed rats < F"^. *Jc;. Three cDNAs of acprosiraaceiy 
160 'oases were reverse transcribed, each differed from the 
next by two ba^es icDNA-L. cD^A-'l. cDNA-j). These three 
cDNA.s were isolated and sequenced. jDNA-1 and cDNA-2 
were idendcai in secuence and corresponded to the -5' -end of 
V?-Np mRNA. while cDNA-" was corns iementar-' to the 5'- 
end of OT-Np mRNA *Fig. 3). OT-Np mRNA contains a-5" 
untranslated region of appro ximately 71 bases, foiiowed by 3 
nineteen arm 30 acid sisnai, or leader, secuer.ee commence? 
with a single methionine and containing a cencrai region of 
hydrophobic amino acids charact eristic of si^nai sequences 
found at rhe NH = terminus of proteins destined for secretion 
(19 L The signal sequence iikeiy terminates in alanine, acd is 
immediately followed by cysreine. the first amino acid ?.( 
oxytocin. 

V'P-Np m RN A consists of a 0' untransiared region ;f 
approximately 73 bases, wnich is fotlowec by three pessicie 
initiator methionine codor.d (at codon pusitions -22. -20. 
and —19:. ail ir. phase with the rest of the prs*.rttrscr ,T\%. "5 J. 
Compared with GT-Np ra?.NA. the two acditionai .iites jf 
possible inidation cf translation (at codon positions -22 and 
-20) are due to base substitutions resu rtirjr In the additional 
AL'G cocoas in VF-Np mRNA. Otherwise, tite V-encis of ;at 
OT-Np and VP-Np aiF-N ; As differ a: 27 of 90 bases, resulting 
in differences of 9 imino acids. The nuciectide sequences 01 
cDN.A-I and cDNA-2 are identical in the re^ton sequenced 
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fic. 2. Northern Wot analysis 
and reverse transcription of hypo- 
thalamic oiKNAs osinff pentadeca- 
nucleo tides, a, RNA hybridization as- 
say (Northern btot) 'it hypothalamic 
mRNA isolated from control raw (lane 
I * or salr-i'ed rats t lanes 2-4} hybridized 
with a mixed pen tariecamer. VP/QT-T5. 
complementary to buth VP'-Np and 0T- 
Xp mRNAs {/ants / and 2). VP- IS. com- 
plementary to VP-Np mRNA <*a/v />'l. 
ana f/7"-*3. complement 3 ry to OT-Np 
mRNA \inne 4). Uniabeied liposomal 
RNA? were used as molecular weight 
markers. (Exp<isure ckne -48 h.) The 
hybrid images corresporrxiing to che 
mRNA or cor.iroi rat* iUiru* I) do not 
reproduce well in the photograph, h. den- 
si lo metric scan of auto radiogram of 
Northern blot displayed in a. ianc I (con- 
t rt>H. esaos«d for 36 h. and tan*. 2 (sail), 
exposed for 4a h. _V umber abttce each 
imctns cnrrespr.nds to integrated area 
corrected fur exposure time, in aroiiru ry 
units, under eacn curve, c. autnrarii- 
(juram <u ;r-i <iectrop ho rests of cDNAs 
primed with the aitsed pentariecamer, 
.A 

* f i TTCTOG A THT AT»C A " . usm- hy- 
pothalamic mRNA isolated from sail -fed 
rata. 
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Fit;, o. Comparison of partial nu- 
cleotide sequence of PreProVP-Np 
and PreProOT-Np in rat and bo- 
viae. Deduct jmino acid seouenc* is 
*huwn immedbiiery adjacent, to mic! en- 
tice .sequence: residues in itaiics were 
obtained from :he .sequences of vaso- 
pressin and nryrocin. Bfxxed ar?ns indi- 
cate vasopressin and oxytocin. Arrows 
underlie portions of sequence comple- 
mentary the tv n the tic pentadecarner 
used '-o prime ;DNA reverse, transcrip- 
tion. Miunb»rs indicate am Lie acid posi- 
aons wtth position — i corresponding :.;> 
the ;:rst amino acid of vasopressin c;r 
oxytocia. Lin** indicate icknucai nu- 
cleotides in rat and bovine sequences. 
Aszensss indicate amino acid difference 
between rat and" bovine arcceins. 
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^ . « >; as ?: 7r ^ >r :* ^at >-r t*s: su-^u "r=- ^-r i . . 

■ r cgrc=s c ^ *x= ~r jx i£ c= rx ?x s xr tt-'c! bi* 

: f 'i f 1 sii ; i i li. n . n hum rr ci :ii ;it >i miwit u ru it.1 "Mil tti ;tr it i 

. csannrscs. ^j; =c ,d =: sx jx -™ .r.c ic t: c - c cji -cr -jc x ai^c rt .« sr. ; . 

?» .^e *L* -^s l^i '*ts. »»j -?.-» r^A. Alj r^r ,"<r Uaj » r.r >s> «r -^rs -r. ; . 



V_i ; '^w ^1 / U*- ^3 Vtr 'C-* i ~ ~. - t ^-t - 

.■a ac r ^ jt ^ a; =: en nr.- -c -c: x=: rr ^ ^ 

si "i -!i .u iiMti it; it :c .n Mi n 

...jc; = jct js ir::r=r-3C ;£«crxs: 

— "Tx >.r ■'.*.*■ . w. ■"— r ^ 1 .. 



and differ oniy hy r»vQ bases in length. It is pessibie that 
arose by premature terminadon af che ^ver^e :ran- 
scription af Vp-Np 31RNA, whereas :DNA-1 represents a 
i"uii-!enr.b cranscripc. 

Comparison of :he sequences of che -V-irics of rat C*T-Np 
mRNA and Vp-Np mRNA. with cheir bovine counterparti 
4' re%*ea!s -hat :he r*o jenes are hi?niy conserved ->). 
rlat ir.d ho viae OT-N'c mivN'A ditTer in oniy :) bases :r. :heir 
V nucleotide sequences and have no differences in cheir 
deduced amine icid secuer.ces. Bov:-e Vp-Np mRNA con- 
*^iini a ."U^iT.e Lrar^acor methionine cocion beginning at amine 
acid -19, whereas in the rat ihere are rJiree such rccons 
within twelve bases of each other. In che V?-Ns ra?wNA 
regions sequenced, rhere are 1 7 base differences between :he 
r-wo ipecies. resulting in rive conservauve amino acid differ- 
ences. The two V?-Np mRNAs differ Mst in :ne re*ioc 
encoding the NH- : termini region of their signaJ secuences. 
axe very similar ia :he COOH-terminai poraon of their sigral 
sequences, and ire identical in the region encoding vasopres- 
sin itseifi 



The results of these sciriies demonstrate :hat syntherlc 
oiigonucieotices as smail as biises can be used, successfully 
w identify and partially churactertze :he prixnary strictures 
af hypochalarnic mRNA-s encoding speci;:c proteins. Lr. prin- 
cipie^ 'his approach couic be used :c characterise mRNAs 
sficocinf{ any protein in which iniy :h:ee conciguous amino 
acids wers known. However, because of :he hign degree of 
nonspecific hybridization wmch occurs wirh iccn short 5ii- 
'^nucleotides. :he success of this approach depends ucon '.'he 
ability ccrnpars the oii^c nucleotide -primed jynchesis of 
cDNAs using r.RNA :>om controi animais 'witn "hat trr.xn 
ar.imais in which mRNA '.eve is can be itimuiated. dince 
chronic dehydration, or salt ioadiny, is known to be a potent 
stinuius of vasopressin and jxy.oczn secretion in tne rat f"* 1 . 

reasoned that it rrusrht resuit in increased mr.NA. !eveis 
encoding these proteins. This in fact was :he rase, and aiiowen 
us to correctly identify c£NAs -nccdins ?re?roCT-Np and 
PrePraVP- Np. 
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The relatively low efficiency of hybridization of the occa- 
nucieo tides ic their complementary mR.NAs allowed elucida- 
tion, of oniy a short sequence of these mRNAs, but this was 
surf.cient to provide information for the synthesis of larger 
pen tadecanuciec tides. These larger nucleotides primed the 
synthesis of cDSAs at a much higher efficiency. This "'primer 
walking" approach allowed us to obtain the sequences of most 
of the 5' ends of the mRNAs encoding rat PreProVP-Np and 
ProProOT-Np. starting with oligonucleotides encoding iess 
than three amino acids. 

Comparison of the 5' ends of the mRNAs encoding rat 
PrsProVP-N*p and PreProOT-Np with the bovine mRNAs 
reveals that the two genes are highly conserved and arose by 
a duplication of a common ancestral gene (20). Bovine 
PrePro V?-N*p has only one possible initiator methionine fat 
amino acid -19) whereas in the rat there exist three possible 
sites for initiation of translation 'at codon positions -22, -20, 
and -19). h wiil be of interest to determine at which of these 
sites initiation of translation actually occurs in light of the 
hypothesis that the AUG codon closest to the 5 '-end of an 
mRNA usually functions as the initiator codon (21). 

The per.tadecanucleotides were of sufficient length to be 
usee as hybridization probes for the analyses of the speciilc 
rnRNAs on Northern blots (22). In cur preliminary hybridi- 
zation analyses, we found a 20-foid increase in the amounts 
of hyhridizabie oxytocin and vasopressin mRNAs isolated 
free: hypothalami of rats given 2% saline to drink for three 
weeks. This is consistent with findings that prolonged dehy- 
dration, or salt feeding, is associated with marked stimulation 
of biood levels of vasopressin and oxytocin (23), as well as 
wits the depletion of posterior pituitary stores of these hor- 
mones 124). Whether the increased mRNA levels are due to 
increased transcription or decreased degradation of the 
rnRNAs, or both circumstances, remains to be determined. 

Each of the two pentadecamers, VP -15 and OT-15, differing 
in sequence by oniy one base, hybridized uniquely zo its 
complementary mRNA. allowing the identification of the 750- 
base mRNA encoding PrePro VP-N'p and the smaller 680 -case 
mRNA encoding PreProOT-N'p. The 3izes of these mRNAs 
in :he rat agree we-i with those reported for the corresponding 
bovine mRNAs \3, 4). The ability to discriminate between 
similar mRNAs using short Oligonucleotides differing by enly 
one base has also been used successfully in analyses of cicseiy 
related mutant globin genes (25. 26). 

These pentadecanucteotides will be useful in mere extensive 
and detailed analyses of the regulation of vasopressin and 
oxytocin gene expression. Tney wiil aiso be useful as hybrid- 
ization probes to select full -length cioned recombinant zD N As 
prepared from the rat hypothalamus, which will provide more 
complete nucleotide sequence of the vasopressin and oxytocin 
precursors in the rat. 

.\cknQwved4merus — We grate ruily acknowledge William Chia. 
Ronald Surg, Alexis Pappey, Gary Gryan. and Phillip Dee :or -jeir 



Qzyzocir. mRNAs 

contributions to this -work, and Jeanne Sullivan and Eileen Morrison, 
who provided un paralleled secretarial assistance. 

Addendum — After chis work was submitted for publication, a par- 
tial sequence of tin? rene encoding rac Vp-Np was published. The two 
sequences are in agreement (27). 
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